Dopamine-1-mediated stimulation of phospholipase C activity in rat renal cortical membranes.
Phospholipase C (PL-C) mediates transduction of neurotransmitter signals across membranes via hydrolysis of phosphatidylinositol-4,5-bisphosphate (PIP2), leading to generation of second messengers inositol-1,4,5-trisphosphate and diacylglycerol. In this study, dopamine-1 (DA-1) but not dopamine-2 (DA-2) agonists were shown to stimulate PL-C activity in renal cortical membranes. The DA-1 agonist, SKF 82526, stimulated the release of inositol phosphates from renal cortical membranes prelabeled with [3H]myoinositol. The majority of the label (75%) was found in phosphatidylinositol followed by PIP2 (15%) and phosphatidylinositol-4-phosphate (10%). A DA-1 specific effect on PL-C activity was also observed in an in vitro assay of PL-C activity in renal cortical membranes and basolateral and brush border membranes using [3H]PIP2 as the substrate. Dopamine and SKF 82526 stimulated the release of inositol phosphates from added [3H]PIP2 in a concentration-dependent manner. This release was blocked by the DA-1 antagonist SCH 23390 but not by the alpha-adrenergic antagonists phentolamine and prazosin. In contrast, the DA-2 agonist LY 171555 had no effect on inositol phosphate release. Guanosine 5'-(3-O-thio)triphosphate enhanced while guanyl-5'-yl thiophosphate attenuated the DA-1 agonist-stimulated PL-C activity. PL-C activity as measured by [3H]PIP2 hydrolysis had a pH optimum of 6.5, was inhibited by Mg2+ concentrations above 1 mM, was linear with time and protein concentration, and was sensitive to phosphatidylserine and calcium concentrations. We conclude that PL-C is activated by DA-1 but not DA-2 agonists in renal cortical membranes as well as both the basolateral and brush border renal tubular membranes. It is speculated that this action may mediate the natriuretic effects of dopamine in renal tubular epithelia.